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by a second body ]> at potential K, when this happens it is found that the ratio QJ( V^ - Ka) is constant. Such an arrangement constitutes a condenser, the presence of the outer body B increases the charge requisite, to raise A to a given potential. The constant ratio of the charge to the difference of potential in such a case is known as the capacity of the condenser. Hence if C be the capacity we have
or                               Qt - 0 ( 7, - Vs).
The fact that in a case of this kind we double the difference of potential between A and B by doubling Q1 may be seen thus. Let us .suppose that Ji completely surrounds A and that it lias a charge Q.2.
Then since the charge on /> produces no force at any point in the space within the inner surface of />', the force at any point in this space is ent.irely due- to the charge on A. If we double the surfa.cc. density at <«ich point of A, arid thus double its charge, we double the. force everywhere between A and B. Thus the work necessary to move a unit charge from B to A is doubled. But this work is Vl~V.2. Hence by doubling the charge on A we double- the. difference of potential between A and #, or the ratio of the charge on. A to the difference of potential between A and // is a constant.
It IH important to realiwo how the charge on B is distributed in this case. Hinee all the. lines of force from A end on B and since the charges at tho two ends of a lino of force arc oqual and opposite, the chnrgo on the inner Hurftuu*. of /f jiumt be - Qlt and this charge resides exelunively on the intorfacwH between tho conductor and the dielectric, but tho total charge on H in Q.l9 hence the charge on the outer surface of // miiHt be QI I <^a. We. may alno cotiHidor tho forces duo to these chargoH. Within A tho potential IH eonntant and equal to V1 and the force IB y.ero. Bet \veen A and /I tho potential changes from. V-^ to F2, tlio force in entirely due to (,>r At tho inner Hurfacc of B and at all puintH exterior to thin, the, forr.o and potential due to Q1 on A are each wniiil and opposite, to tin? force and pot«^ntial due to - Qj on B. The uffoet of *•! in entirely sierecned by the effect duo to tho inner surface of It. HxUirtor to thin inner Hurfaee, force and potential are both due to tyi-i-V" on {he outer Hnrfae.e of />'. At poinfcH within this outer Hurfaee, points that in within the mtbHtance of /<, tho potential due to tho charge (^ \ iJ9 in conntant and the force IH therefore /ero. At all external points the. potential and tho force are those which arise from ( 1-^ on the outer nurfaeo of />.